There have recently been many studies concerning the control of robot movements using neural signals recorded from the brain (usually called the Brain-Machine interface (BMI)). We are developing neural prosthetic devices that will allows us to emulate a rat's gait using spike signals recorded from its primary motor cortex when it was walking. We fabricated implantable multi-electrodes arrays to obtain neural signals from the rat cerebral cortex. As any multi-electrode array should have electrode alignment that minimizes invasion, it is necessary to customize the recording site.
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We designed three types of 22-channel multi-electrode arrays, i.e., 1) wide ( Fig.1) , 2) three-layered (Fig.2 left) , and 3) separate (Fig.2 right) . The first extensively covers the cerebral cortex. The second has a length of 2 mm, which can cover the area of the primary motor cortex. The third array has a separate structure, which corresponds to the position of the forelimb and hindlimb areas of the primary motor cortex. These arrays were implanted into the cerebral cortex of a rat. Neural signals were recorded from the awake animal. Figure 3 shows typical examples of recorded signals.
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